We discuss coherent and incoherent photoproduction of J/Ψ vector mesons in high energy heavy ion collisions. In a dipole picture for the photon both can be naturally related to the dipole cross section that is also probed in inclusive DIS. We compare results of a particular calculation to ALICE data.
Introduction
The dipole picture [1] provides a very powerful tool to study QCD scattering at high energy or small x. In this picture, the target is described by an energy dependent predominantly imaginary dipole-target scattering amplitude, commonly referred to as the "dipole cross section" σ dip . The picture arises naturally in the Color Glass Condensate (see e.g. [2] for a review) description of high energy QCD, where σ dip is a correlation funtion of two fundamental representation Wilson lines, integrated over the transverse plane. Through this connection the DIS σ dip is related to inclusive particle production, correlations and the thermalizing matter in collisions of hadrons and nuclei at high energy (see e.g. [3] ). In the dilute limit of small dipoles, on the other hand, it is proportional to the conventional integrated gluon distribution.
We will here briefly describe, following [4, 5] , one particular application of the dipole picture, namely on the calculation of vector meson production in ultraperipheral ion-ion collisions, which has been measured by the ALICE collaboration [6, 7] . The cross section is conventionally calculated by convoluting photon-nucleus scattering with the nuclear photon flux [8] . In the dipole picture the photon-nucleus cross section is obtained by convoluting the γ →light cone wave function with the dipole cross section. For vector meson production the dipole state must then be projected onto a phenomenological vector meson wave function, we refer the reader to the more complete description e.g. in Ref. [4] .
Dipole cross sections in nucleons and nuclei
Our baseline parametrization for the dipole cross section is the KT or IPsat model [9] , where the dipole cross section is given by a DGLAP-evolved gluon distribution, multiplied by a Gaussian impact parameter profile T p (b T ) and unitarized by exponentiation. It can be very straightfowardly generalized to nuclei by replacing the impact parameter profile in the exponent by a sum of impact parameter profiles for A nucleons at positions
Note that that now the dipole-nucleus S-matrix is the product of independent scatterings off the different nucleons. This interpretation enables one to directly generalize Performing these averages leads to explicit expressions for the coherent and incoherent cross sections. We refer the reader to Eqs. (12) and (13) in Ref. [5] for the formulae (see also [11] ). The incoherent cross section has a nice interpretation as A times the γ proton cross section times a factor ∼ e −σT A that enforces the requirement that the dipole must not scatter inelastically off the other A − 1 nucleons. The t-dependence of the cross section is shown in Fig. 1 . Note in particular the large suppression in the incoherent cross section compared Aσ p ("IPnonsat"). Figure 2 shows the total cross section from [5] . One sees a much stronger dependence on the choice of the J/Ψ wavefunction than for larger Q 2 . The prediction overshoots the data, to a very large extent due to the large skewness correction. Figure 3 shows a theory comparison of the ALICE incoherent cross section. The dipole model calculation [5] is labeled "LM" in the figure. The "LTA" calculation [12] differs mostly due to a different model of the nuclear breakup process. In the STARLIGHT event generator the incoherent cross section is calculated by reducing Aσ γp→J/Ψp by a shadowing correction. Also in [5] shadowing in the coherent and incoherent cross sections are related to each other, but by a more complicated functional form: ∼ 1 − exp(−σ) for the coherent vs. ∼ σ exp(−σ) for the incoherent one, leading to a larger suppression for the latter. The data seems to favor the dipole picture here.
In conclusion, although one of the authors was told at this conference that the problem of J/Ψ photoproduction off nuclei "was solved 20 years ago," there are still differences of a factor of ∼ 5 between theoretical approaches, and the LHC data is an important constraint.
